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(54) MULTIBAND-USE HIGH FREQUENCY SWITCH MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high frequency 
switch module capable of switching a transmission 
system and a receiving system by providing common 
terminals of plural transmission/reception systems, 
respective transmission system terminals and reception 
system terminals of each transmission/reception 
system. 

SOLUTION: Common terminals of plural MJ 
transmission/reception systems, the respective 
transmission system terminals and reception system 
terminals of each transmission/reception system, 
namely what are called high frequency terminals, are 
formed on the side of a laminated. A part surrounded by 
a broken line shows a high frequency switch module, 
which is constituted corresponding to two systems of a 
GC system as a first transmission/reception system and 
a DCS 1800 system as a second transmission/reception 
system, e.g. to be used for sorting the antenna ANT of a 
dual band portable telephone and the 

transmission/reception circuits of respective GSM system and DCS system. Thereby, it is 
possible to obtain the high frequency switch module for a multiband use capable of switching 
the transmission system, the reception system of the antenna ANT, the GSK system and the 
transmission system, the reception system of the DCS 1 800 system. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A RF switch module treating two or more transceiver systems which are characterized by 
providing the following and from which a passband differs It has a branch circuit which separates a 
signal spectrally into said two or more transceiver systems, and has a switching circuit which changes a 
transmitting system and a receiving system to each of each of said transceiver system, and said RF 
switch module is the layered product of an electrode pattern and a dielectric layer. It consists of chip 
type elements arranged on this layered product, and they are a common terminal of two or more of said 
transceiver systems, each transmitting system terminal of each of said transceiver system, and a 
receiving system terminal to an outside surface of said layered product. 

[Claim 2] Said common terminal, said each transmitting system terminal, and said each receiving system 
terminal are a RF switch module for multi-bands according to claim 1 characterized by being formed in 
the side of said layered product, and forming at least one grand terminal in each side of said layered 
product. 

[Claim 3] Said RF terminal (said common terminal, each transmitting system terminal, each receiving 
system terminal) is a RF switch module for multi-bands according to claim 1 characterized by being 
formed in the side of said layered product, and arranging said RF terminal in structure which does not 
adjoin each other. 

[Claim 4] Said RF terminal (said common terminal, each transmitting system terminal, each receiving 
system terminal) is a RF switch module for multi-bands according to claim 1 characterized by being 
formed in the side of said layered product, and arranging a grand terminal or a switching circuit control 
terminal between said RF terminals, and arranging in structure where said RF terminal does not adjoin 
each other. 

[Claim 5] Said RF terminal (said common terminal, each transmitting system terminal, each receiving 
system terminal) is a RF switch module for multi-bands according to claim 1 characterized by being 
formed in the side of said layered product, and arranging at least one grand terminal between said RF 
terminals. 

[Claim 6] Said switching circuit is a RF switch module for multi-bands according to claim 1 which is a 
diode switch and is characterized by forming a control terminal of this diode switch in the side of said 
layered product. 

[Claim 7] Each transmitting system terminal of each of said transceiver system and a receiving system 
terminal are a RF switch module for multi-bands according to claim 1 which is formed in the side of 
said layered product and characterized by arranging this transmitting system terminal and a receiving 
system terminal at axial symmetry. 

[Claim 8] Each transmitting system terminal of each of said transceiver system and a receiving system 
terminal are RF multimodule for dual bands according to claim 1 which is formed in the side of said 
layered product and characterized by arranging this transmitting system terminal and a receiving system 
terminal to another field to a center line of said layered product, respectively. 
[Claim 9] It is the RF switch module for multi-bands according to claim 1 characterized by being 
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formed in another field when said common terminal, and a transmitting system terminal and a receiving 
system terminal of each of said transceiver system carry out said layered product in respect of being 
vertical to a component side in said layered product for 2 minutes. 

[Claim 10] A RF switch module for multi-bands according to claim 9 which is an opposite hand to said 
common terminal at the time of carrying out said layered product for 2 minutes, and is characterized by 
forming a transmitting system terminal of each of said transceiver system in one side of a field which 
carried out the opposite hand in respect of being vertical to a component side further for 2 minutes, and 
forming a receiving system terminal of each of said transceiver system in it at other one side. 
[Claim 1 1] A RF switch module for multi -bands according to claim 1 characterized by constituting said 
branch circuit and the transmission line for said switching circuits with an electrode pattern in a layered 
product. 

[Claim 12] It is the RF switch module for multi-bands according to claim 1 1 characterized by being 
formed in a field to which the transmission line for said switching circuits was inserted into a grand 
electrode in said layered product. 

[Claim 13] It is the RF switch module for multi-bands according to claim 1 1 characterized by being 
formed in a field to which the transmission line for said switching circuits was inserted into a grand 
electrode in said layered product, forming a capacity component for said branch circuits in the upper 
part at a pan of this grand electrode upside, and forming an inductance component for said branch 
circuits in the upper part further. 

[Claim 14] A RF switch module for multi-bands according to claim 1 characterized by having low pass 
filter ability in each transmitting system in each transceiver system from said branch circuit. 
[Claim 15] A RF switch module for multi-bands according to claim 14 characterized by constituting a 
low pass filter circuit which obtains said low pass filter ability with an electrode pattern in said layered 
product. 

[Claim 16] A RF switch module for multi-bands according to claim 15 characterized by forming said 
transmission line in a field inserted into a grand electrode, forming a capacity component for said low 
pass filter circuits, and a capacity component for said branch circuits in the upper part at a pan of this 
grand electrode upside, and forming an inductance component for said low pass filter circuits, and an 
inductance component for said branch circuits in the upper part further in said layered product. 
[Claim 17] It is the RF switch module for multi-bands according to claim 15 characterized by for said 
branch circuit and said low pass filter circuit separating to another field of a horizontal direction of said 
layered product in said layered product, and being formed. 

[Claim 18] It is the RF switch module for multi-bands according to claim 1 characterized by being 
formed in a field to which said transmission line was inserted into a grand electrode in said layered 
product, forming the end chip section in a grand electrode of this grand electrode upside, and forming in 
it a through hole connected with this notching section in said transmission line. 
[Claim 19] A RF switch module for multi-bands according to claim 1 characterized by arranging metal 
casing which surrounds a chip type element arranged on said layered product on said layered product. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the RF switch module for 
multi-bands which deals with two or more transceiver systems from which a passband differs about RF 
composite part. 
[0002] 

[Description of the Prior Art] In the digital cellular phone etc., in order to switch the connection between 
Antenna ANT and a sending circuit TX, and connection between Antenna ANT and a receiving circuit 
RX, the RF switch is used. There are some which are indicated by JP,6- 197040, A as this RF switch. 
[0003] Including the 2nd diode by which, as for this conventional RF switch, a cathode is connected to a 
ground side by connecting an anode to a 1st diode [ by which an anode is connected to a sending-circuit 
side and a cathode is connected to an antenna side ], stripline [ which connects between an antenna and a 
receiving circuit ], and receiving-circuit side, a stripline is built in a multilayer substrate and the 1st 
diode and 2nd diode are mounted on a multilayer substrate. Moreover, this conventional RF switch only 
supports one transceiver system (single band). 
[0004] 

[Problem(s) to be Solved by the Invention] The spread of cellular phones in recent years is astonishing, 
and function of a cellular phone and improvement in service are achieved. The proposal of a dual band 
cellular phone is made as this new cellular phone. This dual band cellular phone deals with two 
transceiver systems to the usual cellular phone dealing with only one transceiver system. Thereby, a user 
can choose and use a convenient transceiver system. 

[0005] In this dual band cellular phone, if the circuit of dedication is constituted in each transceiver 
system, respectively, enlargement of a device and high cost-ization will be caused. An intersection 
becomes advantageous [ using common components as much as possible ] to the miniaturization of a 
device, and low-cost-izing. 

[0006] This invention aims at making an antenna common, offering the RF switch module for multi- 
bands which can switch the sending circuit of the 1st transceiver system, a receiving circuit and the 
sending circuit of the 2nd transceiver system, and a receiving circuit, and offering the RF switch module 
for multi-bands treating two or more transceiver systems from which a passband differs, and constituting 
the RF switch module for multi-bands from a one chip. 
[0007] 

[Means for Solving the Problem] Invention of the 1st of this invention is a RF switch module treating 
two or more transceiver systems from which a passband differs. It has a branch circuit which separates a 
signal spectrally into said two or more transceiver systems, and has a switching circuit which changes a 
transmitting system and a receiving system to each of each of said transceiver system. Said RF switch 
module It consists of an electrode pattern, a layered product of a dielectric layer, and a chip type element 
arranged on this layered product. It is the RF switch module for multi-bands characterized by having a 
common terminal of two or more of said transceiver systems, each transmitting system terminal of each 
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of said transceiver system, and a receiving system terminal in an outside surface of said layered product. 

[0008] In said 1st invention, said common terminal, said each transmitting system terminal, and said 
each receiving system terminal are formed in the side of said layered product, and, as for the 2nd 
invention of this invention, at least one grand terminal is formed in each side of said layered product. 
[0009] In said 1st invention, said RF terminal (said common terminal, each transmitting system 
terminal, each receiving system terminal) is formed in the side of said layered product for the 3rd 
invention of this invention, and said RF terminal is arranged in structure which does not adjoin each 
other. 

[0010] It arranges in structure where said RF terminal (said common terminal, each transmitting system 
terminal, each receiving system terminal) is formed in the side of said layered product, and a grand 
terminal or a switching circuit control terminal is arranged between said RF terminals in said 1st 
invention, and, as for the 4th invention of this invention, said RF terminal does not adjoin each other. 
[001 1] In said 1st invention, said RF terminal (said common terminal, each transmitting system 
terminal, each receiving system terminal) is formed in the side of said layered product, and, as for the 
5th invention of this invention, at least one grand terminal is arranged between said RF terminals. 
[0012] In said 1st invention, said switching circuit of the 6th invention of this invention is a diode 
switch, and a control terminal of this diode switch is formed in the side of said layered product. 
[0013] In said 1st invention, each transmitting system terminal of each of said transceiver system and a 
receiving system terminal are formed in the side of said layered product for the 7th invention of this 
invention, and this transmitting system terminal and a receiving system terminal are arranged at axial 
symmetry. 

[0014] In said 1st invention, each transmitting system terminal of each of said transceiver system and a 
receiving system terminal are formed in the side of said layered product for the 8th invention of this 
invention, and this transmitting system terminal and a receiving system terminal are arranged to another 
field to a center line of said layered product, respectively. 

[0015] In said 1st invention, the 9th invention of this invention is formed in another field, when said 
common terminal, and a transmitting system terminal and a receiving system terminal of each of said 
transceiver system carry out said layered product in respect of being vertical to a component side for 2 
minutes. 

[0016] The 10th invention of this invention is an opposite hand to said common terminal at the time of 
carrying out said layered product for 2 minutes in said 9th invention, a transmitting system terminal of 
each of said transceiver system is formed in one side of a field which carried out the opposite hand in 
respect of being vertical to a component side further for 2 minutes, and a receiving system terminal of 
each of said transceiver system is formed in it at other one side. 

[0017] The 1 1th invention of this invention constitutes said branch circuit and the transmission line for 
said switching circuits with an electrode pattern in a layered product in said 1st invention. 
[0018] The 12th invention of this invention is formed in a field into which the transmission line for said 
switching circuits was inserted by grand electrode in said 1 1th invention. 

[0019] In said 1 1th invention, the 13th invention of this invention is formed in a field into which the 
transmission line for said switching circuits was inserted by grand electrode, forms a capacity 
component for said branch circuits in the upper part at a pan of this grand electrode upside, and forms an 
inductance component for said branch circuits in the upper part further. 

[0020] The 14th invention of this invention has low pass filter ability in each transmitting system in each 
transceiver system from said branch circuit in said 1st invention. 

[0021] Alow pass filter circuit where the 15th invention of this invention obtains said low pass filter 
ability in said 14th invention is constituted by electrode pattern in said layered product. 
[0022] Said transmission line is formed in a field to which the 16th invention of this invention was 
inserted into a grand electrode in said 15th invention, a capacity component for said low pass filter 
circuits and a capacity component for said branch circuits are formed in the upper part at a pan of this 
grand electrode upside, and an inductance component for said low pass filter circuits and an inductance 
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component for said branch circuits are further formed in the upper part. 

[0023] The 17th invention of this invention separates to another field of a horizontal direction of said 
layered product in said 15th invention, and said branch circuit and said low pass filter circuit are formed. 

[0024] In said 1st invention, it is formed in a field to which said transmission line was inserted into a 
grand electrode, and, as for the 18th invention of this invention, a through hole where the end chip 
section is formed and is connected with this notching section in said transmission line is formed in a 
grand electrode of this grand electrode upside. 

[0025] Metal casing with which the 19th invention of this invention surrounds a chip type element 
arranged on said layered product in said 1st invention is arranged on said layered product. 
[0026] 

[Embodiment of the Invention] This invention is a RF switch module for multi-bands treating two or 
more transceiver systems from which a passband differs, and constitutes this RF switch module for 
multi-bands small by arranging a chip on a laminated structure and its layered product. For example, an 
antenna can be considered as common use, the transmitting system of the 2nd transceiver system and 
receiving system from which the transmitting system of the 1st transceiver system, a receiving system 
and its 1st transceiver system, and a passband differ, and an antenna can be connected, and the RF 
switch module switched suitably can be obtained, for example, it is effective in a dual band cellular 
phone etc. 

[0027] In this invention, the common terminal of two or more transceiver systems, each transmitting 
system terminal of each transceiver system, and a receiving system terminal are formed in the side of a 
layered product, and surface mounting is made possible. Each terminal formed in this side may be 
extended on that upper surface or underside. And at least one grand terminal is formed in each side. By 
arranging a grand terminal on each of this side, low loss-ization of the RF switch module for multi- 
bands of this invention can be measured. 

[0028] In this invention, the common terminal of two or more transceiver systems, each transmitting 
system terminal of each transceiver system, and a receiving system terminal are terminals for RF 
signals, and call this a RF terminal. This RF terminal is formed in the side of a layered product, and it is 
arranged so that these RF terminals moreover may not adjoin each other. Between this RF terminal, a 
grand terminal or a switching circuit control terminal is arranged. Moreover, between this RF terminal, it 
is desirable that at least one grand terminal is arranged. Thus, making between RF terminals not adjoin 
each other, and by arranging a grand terminal between RF terminals, interference between RF terminals 
can be suppressed and low loss-ization can be measured. 

[0029] A diode switch circuit can be used for the switching circuit of each transceiver system of this 
invention. The control terminal for applying predetermined voltage to diode is used for this diode switch 
circuit. This control terminal is formed in the side of a layered product. 
[0030] Moreover, as for a transmitting system terminal and a receiving system terminal, in this 
invention, it is desirable for transmitting system terminals and receiving system terminals to approach 
the degree which does not adjoin each other, and to be arranged. Moreover, it is desirable to arrange a 
transmitting system terminal and a receiving system terminal to a separate field to the center line of a 
layered product, respectively. Moreover, as for this transmitting system terminal and a receiving system 
terminal, being arranged at axial symmetry is desirable. Thus, in the equipment treating two or more 
transceiver systems in which a RF switch module is mounted, it is easy to connect by constituting with a 
transmitting system circuit and a receiving system circuit. 

[0031] Moreover, when a layered product is carried out in respect of being vertical to a component side 
for 2 minutes, as for this invention, forming in another field is desirable [ a common terminal and the 
transmitting terminal of each transceiver system and a receiving terminal ]. Since this RF switch module 
is arranged between an antenna and a transceiver circuit, by this terminal arrangement, it can connect an 
antenna, a RF switch module, and a transceiver circuit and a RF switch module on the shortest line, and 
can prevent excessive loss. 

[0032] Moreover, this invention is an opposite hand to the common terminal at the time of carrying out 
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said layered product for 2 minutes, and it is desirable that the transmitting terminal of each transceiver 
system is formed in one side of the field which carried out the opposite hand in respect of being vertical 
to a component side further for 2 minutes, and the receiving terminal of each transceiver system is 
formed in it at other one side. For example, since two sending circuits and two receiving circuits 
solidify, respectively and are arranged, they arrange the transmitting terminals of the RF switch module 
for multi-bands, and receiving terminals to near, become connectable in the shortest path, and can 
prevent excessive loss. 

[0033] Moreover, in said layered product, the common terminal of the 1st transceiver system of said 
branch circuit and the 2nd transceiver system, the transmitting terminal of said 1st transceiver system, a 
receiving terminal, the transmitting terminal of said 2nd transceiver system, and each terminal of a 
receiving terminal are formed in the side of said layered product, and, as for this invention, the 
grounding terminal is formed between this each terminal Each input/output terminal serves as 
arrangement inserted into the grounding terminal. By this, leakage of the signal between each terminal is 
intercepted, interference is lost, and the isolation between signal terminals becomes a positive thing. 
[0034] The layered product of this invention can build in a branch circuit and the transmission line of a 
switching circuit. As for the transmission line of this switching circuit, it is desirable to be formed in the 
field inserted into the grand electrode. Moreover, an inductance component and a capacity component 
can constitute a branch circuit. As for this branch circuit, being arranged above the transmission line is 
desirable within a layered product. And it is desirable to consider as the structure which arranges a 
capacity component in the upper part to the pan of the grand electrode of the grand electrode upside 
which faces across the transmission line, and arranges an inductance component in the upper part. 
[0035] It is desirable to prepare low pass filter ability in each transmitting system in this invention. A 
low pass filter circuit can be built in as a way stage in which this low pass filter ability is prepared. An 
inductance component and a capacity component can constitute this low pass filter circuit. And as for 
this low pass filter circuit, being arranged above the transmission line is desirable within a layered 
product. That is, it is desirable to consider as the structure which arranges a capacity component in the 
upper part to the pan of the grand electrode of the grand electrode upside which faces across the 
transmission line, and arranges an inductance component in the upper part. Moreover, as for this low 
pass filter circuit and branch circuit, it is desirable to be constituted by another field of the horizontal 
direction of a layered product. 

[0036] The notching section is prepared, and the through hole through which it flows in this notching 
section in the transmission line can be formed in the grand electrode of the grand electrode upside which 
faces across this transmission line, and it can connect with it with an upper branch circuit and a low pass 
filter circuit. 

[0037] It is desirable to arrange metal casing so that the chip arranged on a layered product may be 
surrounded in this invention. As for this metal casing, it is desirable to equip, where the terminal 
electrode of the side of a layered product is exposed. Moreover, metal casing is fixable to the upper 
surface of a layered product with soldering. Moreover, the RF switch module of this invention can be 
mounted with mounter equipment according to this metal casing. 

[0038] Although this invention treats two or more transceiver systems from which a passband differs, a 
drawing is used for it based on the case where two transceiver systems are treated below, and it explains 
it to details. 

[0039] The circuit block diagram of the 1st example concerning this invention is shown in drawing 1 . In 
drawing 1 , the RF switch module for multi-bands of this invention is a portion enclosed with a dashed 
line. Moreover, this portion is one-chip-ized. The RF switch module for multi-bands of this invention 
can be used for distribution with the antenna ANT of a dual band cellular phone, and each transceiver 
circuit of a GSM system and a DCS system as a configuration corresponding to two systems of 
DCS 1800 system as a GSM system and 2nd transceiver system as 1st transceiver system. 
[0040] This 1st example is a RF switch module treating the 1st transceiver system (GSM) and the 2nd 
transceiver system (DCS) from which a passband differs. The 1st switching circuit which switches the 
1st sending signal and input signal of a transceiver system (GSM), The 1st low pass filter circuit 
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connected to the transmitting line of the 1st switching circuit, It consists of the 2nd switching circuit 
which switches the 2nd sending signal and input signal of a transceiver system (DCS), the 2nd low pass 
filter circuit connected to the transmitting line of the 2nd switching circuit, and a branch circuit which 
separates the 1st transceiver system and the 2nd transceiver system spectrally. 
[0041] Moreover, the representative circuit schematic of one example concerning this invention is 
shown in drawing 2 . As for the branch circuit portion connected to Antenna ANT, two notch circuits are 
main circuits. That is, one notch circuit is constituted from an inductor LF 1 and a capacitor CF 1, and 
another notch circuit consists of an inductor LF 2 and a capacitor CF 2. And the capacitor CF 3 
connected to a ground is connected to one notch circuit. This capacitor CF 3 is connected in order to 
raise the low pass filter property of a spectral separation property. Moreover, the inductor LF 3 and 
Capacitor CF 4 which are connected to a ground in another notch circuit are connected to a serial. This 
inductor LF 3 and Capacitor CF 4 are connected in order to raise the high-pass filter property of a 
spectral separation property. 

[0042] Only for two notch circuits, this branch circuit is. Moreover, the bandpass circuit except a notch 
circuit, a low-pass circuit, a highpass circuit, etc. may be used for this branch circuit, and it can also 
constitute them, combining these suitably. 

[0043] Next, the 1st switching circuit is explained. The 1st switching circuit is a switching circuit of the 
drawin g 2 upside, and switches Transmission TX and Reception RX of a GSM system. This switching 
circuit SW becomes two diodes DG1 and DG2 from the two transmission lines LG1 and LG2, and, as 
for diode DG 1, the transmission line LG1 where an anode is connected at Antenna ANT side, it 
connects and a cathode is connected [ Transmission TX side ] to a ground at that cathode side is 
connected. And the diode DG 2 by which the transmission line LG2 was connected between an antenna 
side and Reception RX, and the cathode was connected to the receiving side is connected, a capacitor 
CG 6 is connected to the anode of the diode DG 2 between grounds, the series circuit of Resistance RG 
and Inductor LG is connected to it between them, and it connects with control circuit VC1 . 
[0044] And the low pass filter circuit inserted in a transmitting TX circuit side consists of capacitors 
CG3, CG4, and CG7 with an inductor LG3, and is inserted between the diode DG 1 of a switching 
circuit SW, and the transmission line LGL 

[0045] Next, the 2nd switching circuit is explained. The 2nd switching circuit is a switching circuit of 
the drawing 2 bottom, and switches Transmission TX and Reception RX of a DCS system. This 
switching circuit SW becomes two diodes DPI and DP2 from the two transmission lines LP1 and LP2, 
and, as for diode DP 1, the transmission line LP 1 where an anode is connected at Antenna ANT side, it 
connects and a cathode is connected [ Transmission TX side ] to a ground at that cathode side is 
connected. And the diode DP 2 by which the transmission line LP 2 was connected between an antenna 
side and Reception RX, and the cathode was connected to the reception RX side is connected, a 
capacitor CP 6 is connected to the anode of the diode DP 2 between grounds, the series circuit of 
Resistance RP and Inductor LP is connected to it between them, and it connects with control circuit 
VC2. 

[0046] And the low pass filter circuit inserted in a transmitting TX circuit side consists of an inductor 
LP 3 and capacitors CP3, CP4, and CP7, and is inserted between the diode DP 1 of a switching circuit 
SW, and the transmission line LP 1. 

[0047] Next, the perspective diagram of the layered product portion of the example is shown in drawing 
4 , and the internal structure of the layered product is shown for the plan of one example concerning this 
invention in drawing 3 at drawing 5 . The transmission line of a branch circuit, a low pass filter circuit, 
and a switching circuit is constituted in a layered product, diode and a chip capacitor are carried on that 
layered product, and the one-chip-ized RF switch module for multi-bands consists of this example. 
[0048] The internal structure of this layered product is explained. This layered product prepares the 
green sheet which consists of ceramic dielectric materials in which low-temperature baking is possible, 
on that green sheet, prints the conductive paste which makes Ag a subject, forms a desired electrode 
pattern, carries out the laminating of it suitably, is made to really calcinate it, and is constituted. 
[0049] This internal structure is explained according to the order of a laminating. First, on the lower 
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layer green sheet 1 1, the grand electrode 31 is formed mostly on the whole surface. And the inlet 
connection for connecting with the terminal electrodes 81, 83, 85, 87, 89, 91, 93, 94, and 95 formed in 
the side is prepared. 

[0050] Next, the laminating of the green sheet 12 of the dummy with which an electrode pattern is not 
printed is carried out. Three line electrodes 41, 42, and 43 are formed in the green sheet 13 on it, and 
four line electrodes 44, 45, 46, and 47 are formed in the green sheet 14 on it. The laminating of the green 
sheet 15 with which two through hole electrodes (drawing Nakamaru a cross joint is the same as that of 
the following whose thing which put the mark is a through hole electrode) were moreover formed is 
carried out, and the laminating of the green sheet 16 with which the ground electrode 32 was formed on 
it is carried out. 

[0051] It connects suitably and the line electrode formed in the field inserted into these two ground 
electrodes 31 and 32 forms the transmission line for 1st and 2nd switching circuit SW(s). The line 
electrodes 42 and 46 are connected with a through hole electrode, the transmission line LG1 of an equal 
circuit is constituted, the line electrodes 41 and 45 are connected with a through hole electrode, the 
transmission line LG2 of an equal circuit is constituted, the line electrodes 43 and 47 are connected with 
a through hole electrode, the transmission line LP 1 of an equal circuit is constituted, and the line 
electrode 44 constitutes the transmission line LP 2 of an equal circuit. 

[0052] The electrodes 61, 62, 63, 64, 65, and 66 for capacitors are formed in the green sheet 17 by 
which a laminating is carried out on a green sheet 16. The electrodes 67, 68, 69, and 70 for capacitors 
are formed also in the green sheet 1 8 by which a laminating is carried out on it. The capacitor electrode 
71 is formed in the green sheet 19 by which a laminating is carried out on it. 

[0053] Furthermore, on it, the laminating of the green sheet 20 with which the line electrodes 48 and 49 
were formed is carried out, and the laminating of the green sheet 21 with which the line electrodes 50, 
51, 52, 53, 54, and 55 were formed on it is carried out. And the lands 23, 24, 25, 26, 27, 28, 29, 33, 34, 
35, 36, and 37 for loading element connection are formed in the topmost green sheet 22. 
[0054] 61, 62, 63, 64, and 65 of the electrode for capacitors of the green sheet 17 by which the 
laminating was carried out on the green sheet 16 with which the upper ground electrode 32 was formed 
Capacity is formed between the ground electrodes 32. The electrode 61 for capacitors CG4 of an equal 
circuit — the electrode 62 for capacitors - CG3 of an equal circuit in the electrode 63 for capacitors, 
the electrode 64 for capacitors constitutes CP3 of an equal circuit, and the electrode 65 for capacitors 
constitutes CF3 of an equal circuit for CP4 of an equal circuit. 

[0055] The capacitor electrode formed in green sheets 17, 18, and 19 forms capacity between **. 
Moreover, among the capacitor electrodes 66 and 70 CF4 of an equal circuit is constituted. Similarly 
among the capacitor electrodes 64 and 69 CP7 of an equal circuit is constituted, CG7 of an equal circuit 
is constituted among the capacitor electrodes 62 and 67, CF2 of an equal circuit is constituted among the 
capacitor electrodes 70 and 71, and CF1 of an equal circuit is constituted among the capacitor electrodes 
68 and 71. Although it counters with the capacitor electrode 70 and capacity is formed in this capacitor 
electrode 66, the notching section is formed in the grand electrode 32 at this time so that the grand 
electrode 32 may not counter. Moreover, the through hole electrode which flows in the transmission line 
is formed using this notching section. 

[0056] Moreover, the line electrodes 48 and 55 constitute LF1 of an equal circuit, the line electrodes 54 
and 56 constitute LF2 of an equal circuit, the line electrodes 49 and 53 constitute LF3 of an equal 
circuit, the line electrode 50 constitutes LG3 of an equal circuit, and the line electrode 52 constitutes 
LP3 of an equal circuit from green sheets 20 and 21. In addition, the line electrode 51 is DC line. 
[0057] These green sheets were stuck by pressure, it really calcinated, and the layered product was 
obtained. The terminal electrodes 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, and 96 were 
formed in the side of this layered product. This external view is shown in drawing 4 . 
[0058] On this layered product, diodes DG1, DG2, DPI, and DP2 and chip capacitors CGI, CG6, CP1, 
and CP6 were carried. Moreover, the chip inductor LP 4 and the chip capacitor CP 8 are carried. 
Although it connects in order to make good the isolation property at the time of the transmission TX of 
this switching circuit, and the diode OFF between Antennas ANT, it is not necessary to necessarily carry 
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this LC series circuit. The plan showing signs that this loading element was carried in drawing 3 is 
shown. Moreover, the mounting configuration of this RF switch module is doubled and shown in 
drawing 3 . This drawin g 3 means that GRD is a terminal by which grounding is carried out. In this 
example, CP2, CP5, CG2, CG5, RG, LG, RP, and LP are formed on the circuit in which the chip of this 
example is carried among the equal circuits shown in drawing 2 . Moreover, a capacitor CP 1 may be 
lost. 

[0059] According to this example, in case the transmission line of the 1st and 2nd switching circuits is 
formed in a layered product, it arranges in the field across which it faced with the grand electrode. This 
has prevented interference with a switching circuit, and a branch circuit and a low pass filter circuit. And 
ground potential is made easy to arrange the field across which it faced with this grand electrode in the 
lower part of a layered product, and to take. And the electrode which constitutes the capacitor connected 
between glands is made to counter the grand electrode of the upside, and is formed. 
[0060] Moreover, in this example, each terminal is formed in the side of a layered product, and it has 
structure in which surface mounting is possible. Moreover, the ANT terminal which is a RF terminal, 
the DCS system TX terminal, the GSM system TX terminal, the GSM system RX terminal, and the DCS 
system RX terminal are arranged so that each other may not be adjoined mutually, and between the RF 
terminal, the grand terminal (GRD) or the control terminal (VC1, VC2) is arranged. Moreover, at least 
one grand terminal is arranged between RF terminals. Moreover, at least one grand terminal is arranged 
in each side of this layered product. 

[0061] Moreover, in the terminal electrode formed in the side of the layered product of this example, the 
transmitting TX terminal of a GSM system, the receiving RX terminal, the transmitting TX terminal of a 
DCS system, and the receiving RX terminal are formed in the opposite hand which carried out the 
layered product in respect of being vertical to a component side to the antenna ANT terminal for 2 
minutes, respectively. Furthermore, in the opposite hand, the transmitting TX terminal of a GSM system 
and the transmitting TX terminal of a DCS system are formed in one side of the one half, and the 
receiving RX terminal of a GSM system and the receiving RX terminal of a DCS system are formed in it 
at another one side. 

[0062] Moreover, in the layered product of this example, each RF terminal of the antenna ANT terminal 
formed in the side, the transmitting TX terminal of a GSM system, a receiving RX terminal, the 
transmitting TX terminal of a DCS system, and a receiving RX terminal is pinched with the grand 
terminal, when it sees in the circumference direction of the side. 

[0063] According to the example of this invention, in the dual band cellular phone treating both the 
bands of a GSM system and DCS 1800 system, the RF switch module for multi-bands which can switch 
Antenna ANT, the transmitting system of a GSM system, a receiving system, the transmitting system of 
DCS 1800 system, and a receiving system was able to be obtained. Moreover, this invention is not 
restricted to the above-mentioned example, and can obtain the RF switch module for multi-bands which 
deals with two or more transceiver systems from which a passband differs. 
[0064] 

[Effect of the Invention] According to this invention, for example in a dual band cellular phone etc., the 
RF switch module for multi-bands which becomes very useful can be offered. According to this 
invention, moreover, this RF switch module for multi-bands can be constituted in a one chip small by 
using a laminated structure. This will become effective in the miniaturization of a device in a dual band 
cellular phone etc. 



[Translation done.] 
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